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1. Introduction

REL-8 FDD-TDD CR was in principal agreed in RAN4 meeting #60bis held in Zhuhai. REL-9 and REL-10 CR’s were not in the end submitted for approval as several companies wanted to have time to consider tighter emission requirements between bands 7 and 38 than was set in [1]. This contribution presents simulation results on the topic and discusses how the requirements should be set for REL-9 and REL-10.
2. Discussion

2.1 Band 7 emissions to Band 38
We have simulated the band 7 UE emissions to band 38 using three different PA models, results are presented in Table 1.

Simulation assumptions were as follows:

· PA operating point: UTRAACLR1 = 33 dBc with Pout = 22 dBm

· Modulator IQ – image = 25 dB

· Modulator carrier leakage = 25 dBc

· Modulator C_IM3 = 60 dBc

· Post PA loss 4 dB

PA operating point was set for each bandwidth so that with fully allocated carrier the reported UTRA ACLR1 level was 33 dB when 1 dB of MPR was applied.

	Band 7 emissions to band 38

PA / UL Allocation
	Margin to – 40 dBm / 1 MHz limit @ 2595 MHz

	PA 1 / RB_Start = 45 C_LRB=54 RB
	7.2 dB

	PA 2 / RB_Start = 45 C_LRB=54 RB
	7.5 dB

	PA 3 / RB_Start = 45 C_LRB=54 RB
	7.0 dB

	PA 1 / RB_Start = 99 C_LRB=1 RB
	5.7 dB

	PA 2 / RB_Start = 99 C_LRB=1 RB
	0.7 dB

	PA 3 / RB_Start = 99 C_LRB=1 RB
	0.0 dB


Table 1 Band 7 emssions at 2595 MHz
PA 1 simulation results are also presented in Figure 1. In order to make the figures more readable the co-ex limits between 2570 – 2595 MHz have been left out from the figure.
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Figure 1 PA 1 emissions to Band 38
Allocations having maximum size of 54 RB seemed to have large margin to – 40dBm/1 MHz requirement at 2595 MHz but the 1 RB transmission was more problematic. For the PA2 and PA3 simulations the emissions were just on the limit. These simulations do not assume any filter attenuation for the 2595 MHz frequency. Modulator IQ-Image and LO-leakage performance was assumed to be 25 dBc which inline with the 36.101 minimum requirements. If for example 3 dB better modulator performance could be assumed then the margin to the – 40 dBm limit would increase roughly same 3 dB. 
2.2 Band 7 Filter performance
We studied what is the guearanteed Tx ( Antenna attenuation for frequency 2595 MHz for band 7 duplex-filters. We were able to gather information from two major filter vendors and the results were very similar from both of the comppanies. Neither of the filters can guarantee any attenuation on top of insertion loss for frequency 2595 MHz when specified over temperature range -20 to 85 degress Celsius. 
2.3 Band 38 emissions to Band 7
We have simulated the band 38 UE emissions to band 7 using three different PA models, results are presented in Table 2.
Simulation assumptions were as follows:

· PA operating point: UTRAACLR1 = 33 dBc with Pout = 22 dBm

· Modulator IQ – image = 25 dB

· Modulator carrier leakage = 25 dBc

· Modulator C_IM3 = 60 dBc

· Post PA loss 4 dB

	Band 38 emissions to band 7

PA / UL Allocation
	Margin to – 40 dBm / 1 MHz limit @ 2645 MHz

	PA 1 / RB_Start = 45 C_LRB=54 RB
	>10 dB

	PA 2 / RB_Start = 45 C_LRB=54 RB
	>10 dB

	PA 3 / RB_Start = 45 C_LRB=54 RB
	>10 dB

	PA 1 / RB_Start = 99 C_LRB=1 RB
	7 dB

	PA 2 / RB_Start = 99 C_LRB=1 RB
	2 dB

	PA 3 / RB_Start = 99 C_LRB=1 RB
	1 dB


Table 2 Table 1 Band 38 emssions at 2645 MHz
PA 1 simulation results are also presented in Figure 2. In order to make the figures more readable the co-ex limits between 2620 – 2545 MHz have been left out from the figure.
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Figure 2 Band 38 emisisons to band 7
2.4 Band 38 Filter performance

For the band 38 Tx filter we were able to receive information from one major filter vendor. The guaranteed attenuation for frequency 2645 MHz over temperature range -20 to 85 degress Celsius was 3 dB including the insertion loss. This is 1dB less than what was the post PA loss assumed in simulations.

[image: image3.emf]
Figure 3 Band 38 Tx bandpass filter
2.5 Band 38 max power limitation in 2615 – 2620 MHz

In this chapter we present the results of the study where it was investigated how much UE Tx power needs to be backed off if allocation is placed such way that it extends right up to the border of band 38 and band 7 DL. This is related to the note 15 in [1] “For assigned carriers with bandwidths overlapping the frequency range 2615-2620 MHz the requirements apply with the maximum output power configured to FFS dBm in the IE P-Max.” 
For UE to be able to meet the band 7 co-existence requirements it was found out that for all the specified channel bandwidths 5 - 20 MHz the required backoff was more than 2.5 dB, see Fig 3. Hence the configured output power should be maximum + 20 dBm for assigned carriers with bandwidths overlapping the frequency range 2615-2620 MHz. 
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Figure 4 Required backoff for signals over lapping the frequency range 2615-2620 MHz
3. Conclusion

In this contribution we have presented simulations results of band 7 UE emissions to frequency range 2595 – 2620 MHz as well as band 38 UE emissions to frequency range 2645 – 2690 MHz.
In this contribution we have also presented simulation results of the necessary band 38 UE maximum output power restrictions when UE is having assigned carriers with bandwidths overlapping the frequency range 2615-2620 MHz. 
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